Reduced nicotinamide nucleotides prevent nitration of tyrosine hydroxylase by peroxynitrite.
Tyrosine hydroxylase (TH) is the initial and rate-limiting enzyme in the biosynthesis of the neurotransmitter dopamine (DA). TH activity is inhibited by peroxynitrite (ONOO(-)) by a mechanism that involves nitration of tyrosine residues and oxidation of cysteine residues in the enzyme. Reduced forms of the nicotinamide adenine dinucleotide cofactors, NADH and NADPH, protect TH from inhibition by ONOO(-) and prevent nitration of tyrosine residues. NAD, the oxidized form of the cofactors, neither protects TH from ONOO(-)-induced inhibition nor prevents the nitration of tyrosine residues in the enzyme. These results suggest that the redox status of the nicotinamide nucleotide cofactors could influence the ability of ONOO(-) to modify proteins that are important to the function of DA neurons.